Introduction
The rational management of patients with snake bite is facilitated by identification of the offending snake. It is often impossible, however, to establish an accurate species diagnosis on the basis of the patient's history and physical signs. Many clinical studies of snake bite include patients bitten by unidentified species. We have therefore investigated the possibility of making a species diagnosis in patients with snake bite by detection of specific venoms in body fluids. This technique was first described by Muelling et al. (1957) and has been used successfully in animals (Trethewie and Thomas, 1969) . We describe here the results of immunodiagnosis in 101 patients with snake bite.
Patients and Methods
A total of 101 patients with snake-bite poisoning presenting at Ahmadu Bello University Teaching Hospital, Zaria, or Gombe or Kaltungo General Hospitals, were studied. In nine patients a species diagnosis of bites by Bitis arietans (puff adder), Causus maculatus (night adder), and Naja nigricollis (spitting cobra) was made when patients brought the snake that had bitten them. A diagnosis of Echis carinatus (carpet viper) bite was made in 66 patients bringing this snake or having incoagulable blood or both. Dispholidus typus (boomslang) is the only other snake found in northern Nigeria whose venom makes blood incoagulable, but human bites by this species are very rare except in snake handlers.
Samples.-Tissue fluid was aspirated from the site of the bite in 74 patients using a 21-gauge needle, and adjacent blisters were aspirated in 13 patients. Serum and urine were collected (Greenwood and Whittle, 1974 known (Naja species in seven, B. arietans in two, and E. carinatus in two). Samples from seven patients known to have N. nigricollis bites were tested against specific antisera to N. nigricollis, N. haje, and N. melanoleuca. Samples from five of the patients gave a precipitin line with only N. nigricollis antiserum, and the other two reacted with all three antisera. One-third of wound aspirates and two-thirds of blister aspirates gave positive results. Urine samples were positive in patients bitten by N. nigricollis and B. arietans but were not often positive in patients bitten by E. carinatus. No sera were positive. One serum and two wound aspirates gave a nonspecific reaction with all antisera. Seven patients with venom in the urine were retested 24-48 hours after the administration of antivenom, and venom was detected in only one of the repeat urine samples.
There were insufficient wound aspirates and concentrated urines to be tested by counter-current immunoelectrophoresis against all antisera. Nevertheless, 44 samples positive on immunodiffusion were tested by counter-current immunoelectrophoresis against the appropriate antiserum, and 40 gave positive results.
Discussion
We were able to achieve species diagnosis in only 40% of our patients with snake-bite poisoning, but these results could be improved by the production of better antisera and the use of more sensitive tests than inmunodiffusion. For this study antisera were raised in two or three rabbits using crude venom obtained from a single specimen of the appropriate snake species. Identification of the venom component present in biological fluids such as urine and the production of potent antisera against these specific components should improve the success rate of immunodiagnosis. Our inability to show venom in the urine of patients bitten by E. carinatus was probably owing to the use of an inappropriate antiserum rather than to failure of patients to excrete venom by this route as we have found labelled protein in the urine of two rabbits injected with 155I-labelled B. carinatus venom (unpublished Using a double antibody radioimmunoassay we were able to detect very small amounts of E. carinatus venom (1 ng/ml) in an experimental system (unpublished). Unfortunately, we were unable to apply this assay successfully to the study of serum from patients with snake bite as we often obtained non-specific inhibition with sera from control patients. A solid-phase radioimmunoassay has recently been successfully developed by Coulter et al. (1974) for the detection of the venoms of Notechis scutatus (tiger snake) and Demansia textilis (brown snake), however, and venom was detected in the serum of two patients bitten by these snakes.
Immunodiagnosis may have a number of important roles to play in the study of snake bite. symptomatically menopausal, group 3 had been postmenopausal for a period up to and including five years, and group 4 had been postmenopausal for more than five years. All tumours were primary lesions whose malignancy was confirmed histologically.
In the in-vivo study the 105 patients were infused with tritium-labelled oestradiol at a constant rate for at least three hours before and during surgery. Under these conditions equilibrium is approached in the tissues between isotopic oestrogen and the endogenous exchangeable hormone. Tissue and plasma obtained at operation were extracted (Braunsberg et al., 1967) to yield the free steroid moiety, and the concentration of radioactive steroid in the tissue was a measure of the concentration of endogenous hormone present (Braunsberg and James, 1967) . Oestrogen uptake was expressed as the ratio of radioactivity per gram of tissue (T) to that per millilitre of plasma (P) .
For the in-vitro study the method of Feherty et al., (1971) fig. 2 . No significant differences were found between the groups, but when groups 1, 2, and 3
were combined the mean T :P (2.1) was just significantly different from that (3.2) for group 4 (P <0 05).
In the in-vitro study 58 out of 76 tumours (76%) were found to bind oestradiol-that is, to be "positive." The incidence of
